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Introduction to chrono-nutrition of the pig -elucidating diurnal variation of
feed intake and digestion-
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Weanling-growing pigs were reared under a light condition being bright from

7:00 to 19:00 and being dark from 19:00 to 7:00, with 24 hours ad libitum feeding. Drinking water
was always available. Feed intake per one hour was the highest from 13:00 to 19:00, indicating that
weanling-growing pigs are active in the latter half of the bright period (active phase). In the
jejunum, mRNA expression levels of the clock genes Bmall, Perl, and Per2 and the glucose
transporters SGLT1 and GLUT2 showed diurnal variation, while in the ileum these mRNA expression
levels did not vary diurnally.In summary, we found that "feed intake of weanling grower pigs shows
clear diurnal variation” and "clock gene and glucose transporter mRNA expression levels in the
jejunum” show diurnal variation.



ZT12

ZT14

19

Fatima

24

19

, J Gastrointest Surg, 2009

2020 1

1.62mx0.90m

ZT0

7

5

1

24
ZT12

7
ZT0

19

13

12

ZT0

ZT20

Anima

3
A
A
12
ZT6 13
9 T2

15

IF1.921

2014

19

2016

ZT6

ZT8

21



N
Bmall Clock Perl Per2 Cry2
MRNA
Bmall
SGLT1
GLUT2 MRNA
Catl Cat2 Cat3
SLC7a7 SLC7a9 SLC6al9
90 A
80 I 1
70 ZT0-ZT12
60 B ZT6-ZT12
s 0 I
2 40 C
30 T
20
10
0 12
I | 1
I: ZTO-ZT6, I1:ZT6-ZT12, 111:Z2T12-ZT0O
+Pooled SE
A,B,C P<0.01 5 5
N 712
P<0.05

N P<0.10 24




2 2 ! Img
N mmol/ /mg
ZT20 | ZT2 | ZT8 | ZT14 | Pooled SE
039 | 100|042 |0.71 0.33
006 | 018|005 |0.14 0.06
0.03 | 0.06 | 0.03 | 0.04 0.02
N|090 |328]|117 | 148 112
021 | 031|025 |0.24 0.04
ND |0.01]|<0.01|ND <0.01
0.02 | 0.02|0.02 |0.02 <0.01
N | 046 |057|058 |064 0.10
2(1),(2) MRNA Bmall
MRNA ZT8 ZT14 ZT20 ZT2 P<0.05
Clock  mRNA
Perl Per2 mRNA ZT12 ZT14
2(3),(4)
MRNA Perl Pe2 Cry2
—Z2T2 ZT8 ZT0 ZT14 3 Bmall
ZT14 ZT14  ZT2 ZT14
ZT8
Bmall Clock E-box
Perl  Per2 Per Cry Bmall
Per  Cry Bmall
Bmall
Perl  Per2 Bmal mRNA ZT8 ZT14
Perl Per2 mRNA 72
ZT12 Bmall mRNA 24
E-box
Bmall ZT14 ZT20 ZT2
ZT8 MRNA ZT8 ZT14
2ab SGLT1 GLUT2 mRNA
SGLT1 mRNA ZT20 ZT72 GLUT2
ZT20 772 ZT8 ZT14 —ZT20 ZT2
SGLT1
Bmal SGLT1 Bmall SGLT1 mRNA
Bmall mRNA ZT8 ZT14



ZT14 Bmall SGLT1
ZT20 ZT2 SGLT1 mRNA
GLUTZ2 mRNA

s (@)

i

Bmall Clock Perl Per2 Cry2 SGLT1** GLUT2*

E7720 O7ZT2 OZT8 MZT14

25 (2)

15

0.5

Bmall Clock Perl Cry2 SGLT1 GLUT2

E7720 OZT2 OZT8 MZT14

) (4) .

6 L
6
5
5 a
4
3 a
b
2 ‘ bl b|]|b
| it il
R | Ol G e
Bmall Clock Perl Per2 Bmall Clock Perl Per2
B7720 OZ12 OZT8 MZT14 B7720 O712 OZT8 MZT14
2 MRNA
(2): (2): 3): 4): 2 + pooled SE
(2): SGLT1 ** GLUT2 * ZT20 ZT2 ZT8
ZT14
a,b,c ; P<0.05

Catl Cat2 Cat3
SLC7a7 SLC749 SLC6al9 MRNA



Y. Kinoshita, H. Takahashi, M. Katsumata 8

Circadian rhythms of the mRNA abundances of clock genes and glucose transporters in the jejunum 2022
of weanling-growing pigs

Veterinary Medicine and Science 1113-1118

DOl
10.1002/vms3.746

5 0 1
MRNA
2020
2020
MRNA
74
2019
MRNA
74

2019




M. Katsumata and S. Wilkinson

Diurnal variations of activities of disaccharidases and aminopeptidase N in growing barrows

International Symposium on Energy and Protein Metabolism and Nutrition 2019

2019

Launching chrono-nutrition for pig husbandary

2019

M. Katsumata and S. Wilkinson

2019

Wageningen Academic Publishers

504

Energy and protein metabolism and nutrition EAAP publication No. 138




